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(1) State the follows: {a) conservative force, (b) resonance, (c) the second law of thermody-
namics, (d) dipole ,(e) rota.ti'cnajlt-'mc%ia. }ideal gases, (g) LC oscillation, (h) uncertainty
principle. (40%) L r_]

(2) Two cylinders having radi R, and [R and Fotational inertias [ and I, respectively, are
supported by axes perpmdicng 7 tl{; plane of Fig. 2. The large cylinder is initially rotating
with angular velocity wo. The smmll ¢y der¥ moved to the right until it touches the large
cylinder and is caused to rotate by the frictional force between the two. Eventually, slipping
ceases, and the two cylinders rotate at constant rates in opposite directions. (a) Find the
final angular velocity wy of the small cylinder in term of 11, I2, Ry, Ry, and wg. (b) Is total
angular momentum conserved in_this jcase? (12%)

an| engine that has an efficiency of 75% when
oints of water. Is that possible? (12%)
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(3) An inventor claims to ha
pperated between the boiling ﬁ@gf

—
(4) A ball is attached 10 a ho ontal cord of length L whose other end is fixed, Fig4. (a) If
the ball is released, what willBe its spaed_a:t'i‘ffejluwest point of its path? (b) A peg is located
4 distance h directly below the pomt of attachment of the cord. If h = 0.8L, what will be the
speed of the ball when it reached the top of its circular path about the peg? (12%)

(5) In Fig. 5, the 'y capacitor 18 initially climged to V and the y capacitor is uncharged.
1 g

With the condition Cz = 96r—describe in detail how one might charge the Gy capacitor to

3V by manipulating switchsﬁnd 5, -F 1250)

(6) A proton of charge +e an]d nias:i nL ntars a uniform magnetic field B = Be, with an
initial velocity V = v181+ 1?23_. ilndwn:li EXPresyon in unit-vector notation for its velocity V

at any later time t.(12%)
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